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VOYAGER 1 & 2
UV SPECTRAL DATA RECORDS
77-076A~-04A

77-084A-04A4

This data set has been restored. There was originally one
7-track, 800 BPI tape Qritten in Binary. There is one restored tape.
The DR tape is a 3480 cartridge and the DS tape is 9-track, 6250 BPI.
The original tape was created on a HP 21MX computer and the restored tape

was created on an IBM 9021 computer. The DR and DS numbers along with

the corresponding D number are as follows:

DR004827 D5004827 D045044 1 09/12/77 - 11/15/79




Voyager 1 & 2
UV Spectral Data Records
T7-076A-04A

77-084A-04A

Thig data set catalog contains 1 sample tape. The tape is
7-track, 800 bpi created on an Hewlett-Packard 21MX computer. The
tapes may have been provided to the experimenter by JPL in 9-track
format. Attempts to interpret these tapes were not very successful
at the Data Center. It is possible that the PI has a complete set
of these tapes and that the data center was only provided this

sample tape.

DD Number DC Number Time-span

DD-045044 DC-024096 pigepies. - aniiiine.




CENTER FOR SPACE SCIENCES
TELEPHONE: (602) 745-6767

February 3, 1983

Dr, Kent Hills M-
NSSDC ~ 7 - oy oF
Goddard Space Flight Center m
Code 601

Greenbelt, M 20771

Subject: Voyager UVS Data Set

Dear Dr, Hills:

The Voyager UVS experiment principal investigator is maintaining the
data set as described in previous communications., The enclosed catalogues
list the periods of available data., Please update your listing accordingly.

With best regards,

W
A, Lyle Broadfoét

P.I, UVS Experiment

xc: Charles Stembridge
Jet Propulsion Laboratory

UNIVERSITY OF SOUTHERN CALIFORNIA, 3625 E. AJO WAY, TUCSON, ARIZONA 85713
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VOYAGER

ULTRAVIOLET SPECTROMETER EXPERIMENT

Catalogue of Voyager 1 Ultraviolet Data Tapes

Period: Day 255 1977 to Day 319 1982

Number of Tapes: 492
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EARTH AND SPACE SCIENCES INSTITUTE
‘TeLRPHONE: {602) 745-6767

April 27, 1981

Dr. Bob Vostrey

NSSDC

Code 601

Goddard Space Flight Center
Greenbelt, Maryland 20771

Dear Sir:

We are shipping separately the sample data tape
which you requested by phone from Dr. Broadfoot. The
tape contains 3216 spectra in GS5-3 data mode (one spectrum
every 3.84 seconds}, from three scans of the Jupiter
system. Enclosed is another copy of the description
of our data tape format (which was included in the packet
we mailed to you in July, 1980).

You will also find the following data products
enclosed with the tape:

1) Two summary plots of the entire tape

a) Program PSPEC sums 12 minutes of data, corrects
for fixed pattern noise, and plots the resulting
accumulated spectra. Four accumulated spectra
are plotted per axis, successively offset
vertically by % inch. (The first plot is
at the bottom.) The labels give the FDSC,
time, data mode, and pointing information
for the first spectrum in the first accumulation.
The Y-axis is in counts; the X-axis is labelled
in both wavelengths and channel numbers.

The asterisks on the right side mark accumulated
spectra which include individual spectra

with "bad" status words. (The status word

is set to "bad" if there is not valid pointing
information in the spectral record, or if

any channel-~to-channel count ratio is > 10:1.

In GS8-3 mode, the counts are usually so

low that this test is not significant.)

Note: 1If spectra are missing from any 12
minute interval, the sum is lower. No
normalization is done, since the PSPEC plots
are intended only as rough overviews of

the data.

UNIVERSITY OF SOUTHERN CALIFORNIA, 3525 E. AJO VWAY, TUC.'SON, ARIZONA 85713




b) Program PSUM plots pointing, as well as the
log of sums of counts for 12 minutes over
specified channel ranges, vs FDS count and
time. The sums are normalized to correct
for missing spectra. There are four channel
ranges plotted, as well as the azimuth and
elevation of the scan platform, and limit
cycle information. The X-axis is labelled
in both FDS counts (FDSC) and spacecraft event
times (SCET). The counts are plotted on a
logarithmic scale, with 6 orders of magnitude
per inch for counts from 0-1000. After 1000,
the scale is 2 orders of magnitude per inch.
Scan platform azimuth and elevation, along
with limit cycle motion are plotted on the
bottom two grids. The Y axis is labelled
in degrees for scan platform azimuth and elevation.
Limit cycle is plotted on a different scale,
centered in the azimuth and elevation blocks.
The scale for limit cycle is 1.33 degrees/inch.
The asterisks along the bottom axis denote
that at least one individual spectrum included
in the data point has a "bad" status word
(see explanation in (a), above).

PSUM's are used only as an overview of
the motion of the scan platform and the rate
and relative magnitude of changes in the counts.
They are never used to obtain specific values.

PSPEC and PSUM plots are available in our data library
for every 7-track data tape (HP-EDR) we generate.

2) HPLOG - This summary is also available for each
of our HP-EDR's. It logs the JPL tape the data was generated
from (JPL-EDR), the FDSC's and times, data mode, and number
of spectra. A separate entry is made on the log whenever
a new JPL-EDR starts, or when there is a change in data
mode. HPLOG also notes the number of "zero" spectra
encountered. (A record in which word number one is set
to 0 to flag that the record should be ignored.)

3) 1Individual plots and printouts, produced by program
VOY, of the first ten spectra on the tape. (Program VOY
and VOY documentation were sent to you last July.) See
VOY documentation for explanations of the header items.
(Enclosed are two memos which describe new items in the
headers.) Note that integer word #32, the HP-EDR spectrum
number, should be ignored.




The counts in these particular ten GS5-3 spectra are
low, since the instrument is not pointed towards a bright
source at the beginning of the scan.

4) A sample of the type of analysis we perform using
Program VOY:

a) Printouts from positional bins performed on the
spectra from the first scan. (See the VOY manual for a
description of binning.)

b} Plots of the resultant binned spectra at the azimuth
and elevation of the plasma torus.

I hope these items will be useful to you. If you
require additional material please let me know.

Farlier, there was some discussion about our supplementary
experiment data records (SEDR's). We use SEDR's only for
absolute pointing information for certain special observations.
For the majority of our analyses, the pointing information
in the header for each spectrum is sufficient. We have
a complete set of 7~track SEDR tapes generated from the
9 track tapes supplied by JPL. A dump from each 7-track
SEDR of the most pertinent measurements is available in
our data library. I am enclosing a sample printout. The
frequency of the measurements varies, depending on the
stage of the mission.

Please let me know if I can be of further assistance
to you.

Sincerely,

Bl 7
H)Zﬁﬁa;,z,aﬁc;iﬁ%ﬁ%
Karen Delay g/

Scientific Programmer
KD/meb

Enclosures




. Item 5: Data Tape Format

The UVS data tapes are called Hewlett Packard Experiment
Data Records (HPEDR's). They are 7-track, binary, written at
800 BPI, Each tape contains up to ~ 16,000 spectfal records,
blocked 5 spectral records per physical tape record. They are
produced on a Hewlett-Packard 21MX computer.

A spectral record is made up of 384 16-bit words. Some of
the items are integers, some ASCII, and some are real. A real
word contains 32 bits, i.e. it is equivalent to 2 integer words.
The spectral records include words to be set by analysis programs
(mainly program VOY), which log the manipulations that are
performed on a spectrum during analysis. See Appendix A of EQY

—

User's Guide for a complete description of a spectral record.
T;peinfmat Summary:
Type: 7-track, 800 BPI

Word Sizes: Integers-16 bits, Reals-32 bits

Physical Record: 1920 16 Bit Words = 5 logical records
(spectral records)

Spectral Record: 384 Words
Header Information: 54 Words (34 Integer, 10 Real)
Engineering Data: 54 Words (27 Real)
Spectrum: 276 Words (12 shift locations---Real)
(126 data words---Real}
Number of spectral records pex tape: Variable; up to
v 16,000
Number of files per tape: 1. End of file marks end of

data on the tape.
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‘" Distribution
RN Karen Delay
DAl 22 October 1980

subit New Command in Program VOY

A command has been added to Program VOY to replace spectral
data with the square root of the data, channel-by-channel.

SRT,N,M

This command will replace the count in each channel with the

square root of the count.

spectra, starting with the spectrum in position N of the spectral
If a negative value is encountered, VOY informs the

data file.

N= STARTING LOCATION IN SPECTRAL DATA FILE

M= NUMBER OF SPECTRA

The conversion will be performed on M

user, and sets the square root to zero for the channel.

Integer word number 34 in the spectral header (previously
a spare) is incremented by 1 each time an "SRT" is performed

on a spectrum.
item under "SQRT".

Please update your VOY documentation to reflect these changes.

(Note:

The "WRT" command has been modified to list this
(A zeroc would indicate that no "SRT's" have

been performed on the spectrum.)

Unlike previously added commands, the addition of this

command will not affect any programs stored in your base file.)



KITT PEAK NATIONAL OBSERVATORY

MEMORANDUM
-
[] ’ » . J
To Distribution Dm¢23 uly 1979
7rom K. DeLay SUBJECT __ NEW COMMAND FOR PROGRAM VOY
A COMMAND HAS BEEN ADDED TO PROGRAM VOY TO REPLACE SPECTRAL DATA WITH
THE LOGARITHM, BASE e, OF THE DATA.
CLN,N,M
- N = STARTING LOCATION
M = NUMBER OF SPECTRA
THIS COMMAND WILL REPLACE THE COUNT IN EACH CHANNEL WITH THE NATURAL
Ty LOGARITHM OF THE COUNT. THE CONVERSION WILL BE PERFORMED ON M SPECTRA,

STARTING WITH THE SPECTRUM IN POSITION N IN THE SPECTRAL DATA FILE,

INTEGER WORD .NUMBER 20 IN THE SPECTRAL HEADER (PREVIOQUSLY A SPARE) IS

INCREMENTED BY 1 EACH TIME A "CLN" IS PERFORMED ON A SPECTRUM. THE WRT

COMMAND HAS BEEN MODIFIED TO LIST THIS ITEM UNDER THE HEADING "LN."
(A ZERO WOULD INDICATE THAT NO "CLN's" HAVE BEEN PERFORMED ON THE

seEcTRUM.) (4 4 7 oo NN PRPS SIS B /i S P

PLEASE UPDATE YOUR VOY DOCUMENTATION TO REFLECT THESE CHANGES.

NOTE THAT THE ADDITION OF THIS COMMAND MAY NECESSITATE MODIFYING PROGRAMS

IN YOUR BASE FILE. THE "IBN" COMMAND SHOULD BE THE ONLY COMMAND AFFECTED.

Distribution: Broadfoot, Ford, Forrester, Gordon, Kalserman, McBreen,
Sandel, Shemansky, Skirvin, Smith
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1.0 INTRODUCTION

Purpose

Program VOY is the interactive spectral analysis program

written to analyze the spectra from the UVS spectrometers

on the Voyager spacecraft. The main functions of the

pProgram are as follows: ,

(1) Manipulating spectra—adding, subtracting, smooth-
ing, adding constants, determining integrals, mean
values, etc.

{2) Plotting spectra—determining mode, scale factors,
origins, etc.

{3) Binning spectra-~intensities or whole spectra.
(4) Editing spectra.
(5) Fixed pattern noise, Scattering, and calibration.

Supporting these functions are various data transferring
abilities and an internal pProgramming mode.

Execution

Program VOY consists of a driver and 8 overlays. While
the program is executing, it references two disk files:

a program base file which contains various program
values and arrays, and a spectral data file which contains
the UVS spectra. To start execution of VOY, type: -

RU,VOY

Note: The Multi~Terminal Monitor will create a copy of VoY
which incorporates the logical unit of the user's console
into the program name and runs that copy instead. The MTM,
however, does not work on the system terminal.

Terminal Lu Program Name
System Beehive 1 VoY
HP 2640A 7 vOY07
Tektronix 10 vVOY10
Beehive 1l VoY1l
9/25/178



1.3

Program Disk Files

Immediately upon execution, the program will inquire as
to which files are to be used. The program will type on
the user's console:

VOY PROGRAM BASE FILE?
CARTRIDGE?

Respond with the name and cartriage number of the
program base file which should be opened by the program.

‘The user may enter any name of any file which contains

a program base, or may utilize one of the default files
the program can open. If the cartridge specified is 20,
the default file name is VBASEn. 1If the cartridge is
other than 20, the default file name is VBASE. The
default cartridge number is 20. To choose any of the
default values, enter a space/return in response to

the question.

After specifying the program base file, the spectral
data file is established. The program will type:

VOY SPECTRAL DATA FILE?
CARTRIDGE?

Respond with the name and cartridge number of the
spectral data file. Any file which contains voY-
formatted spectra may be specified, or the user may
use one of the default files. If the cartridge
specified is 20, the default file name is VDATAn. If
the cartridge is other than 20, the default file name
is VDATA. The default cartridge number is the number
specified for the program base file.

If the default files on cartridge 20 are used, then a
file access procedure is followed. The first copy of
VOY executing will attach files VBASEl and VDATAl. The
second copy of VOY executing concurrently will attach
files VBASE2 and VDATA2. And so on, with the third

and subsequent copies of VOY.

9/26/78



If a user-specified file is inaccessible, the program
will automatically fall back to the corresponding
default file. In any case, the program will inform
the user as to which files are being used.

The spectral data file which the program opened is called
the primary data file. There are program commands avail-
able to create new data files, to copy spectra from the
primary data file to another data file, and to change the
primary data file. '

Program Modes

The program operates in one of three different modes:

(1) Interactive—instructions are executed as they are
entered.

(2) Programming—instructions are stored in the program
base file as they are entered.

(3) Execution—instructions which were stored in the
program base file are now executed.

Actions in the program are caused by entering a three-
character instruction followed by up to three integer
parameters, an integer and a real, or just a real. For
example

9/26/78



CUM,1,10,20 Accumulate into spectral location 1,
20 spectra, starting from location 10.

STR,1,10 Store into spectral location £ the spectrum
from location 10.!

EQF, 8 Write an end-of-file mark on logical unit 8.

TOF Write a top-of-form to the lineprinter.

ADC,1,7.5 Addrto the spectrum in location 1 the

constant 7.5.
YSC,80.0 Set Y-scale to 80.0 counts/inch.

Note that commas separate the parameters and the
instruction.



2.

2.0 DATA STORAGE

Magnetic Tape

JPL supplies 9-track EDR (Experiment Data Record) tapes
in which the number of ‘spectra per physical tape record
varies according to the data mode. In addition the en-
gineering record which corresponds to a given spectrum
is some distance further down the tape.

The 9-track EDRs are converted into 7-track HPEDRs by
Program JPLHP. In the translation process, the science
records are broken up into individual spectra, given
appropriate headers, and combined with the correspond-
ing engineering data. The Spectra are then reblocked
into records of 5 spectra and written to the appropri-
ate 7-track tape. The Voyager 1 data tapes are labeled
lxxxxx, and the Voyager 2 tapes are 2xXXXX.

Physical Record (7-track) = 1920 words
= 5 spectral records

Spectral Record = 384 words

header information = 54 words
34 integer words
10 real words

engineering data = 54 words
27 real words

Spectrum = 276 words
12 shift locations (real)
126 data words (real)

Program VOY is capable of reading the 7-track HPEDRs and
storing the spectra in the primary spectral data file.

The program is also capable of writing on tape two types
of output records: a header record and a spectral record.
The structure of an output tape is envisioned to be a
header record followed by a number of spectral records
and then an end-of-file mark. The header record is 600
words-—large enough to hold the user's comment (20 lines
at 60 characters/line) describing the file. The spectral
records are unblocked spectra as described above. Each
spectral record is 384 words. The program can also read
the headers from tape and display them for the user, and
can store the spectra in the primary spectral data file.



2.

Disk

As mentioned in the introduction, the program accesses
two disk files. The program base file is defined as
follows:

Name: VBASE if LU # 20
VBASEn if LU = 20, where n=1,2,3...

Security Code: 9850 '

. /"ru‘;v',r",u‘.i\.‘)
Size: 98 seetors

Contents: -Sectors- 1 - 10 System area
11 - 20 Program storage
2} - 22 LOG array
23 MISC array
24 - 38 Bin arrays
39 98 Save locations

The spectral data file is defined as follows:

Name: VDATA if LU # 20
vpATAn if LU = 20, where n=1,2,3...

Security Code: 9850

Size: 3 sectors per spectrum.
Must be able to hold at least
4 spectra (12 sectors}.

"l /
ot o

Contents: UVS spectra

Note: The locations in the spectral data file are
numbered from 1 to some maximum, depending on the size
of the file. For example, a file 300 seetors long will
have storage locations for 100 spectra. The locations
are numbered 1, 2, 3, . . . 98, 99, 100.

The first four locations of the 'data file are special in
that the four spectra contained in those locations are
kept in memory. When the data file is opened, those
locations are immediately read into memory. Execution
time can be reduced substantially if as many of the
manipulations as possible are done using the first four
locations. When the data file is closed {(and on certain
other occasions), the four spectral locations on the disk
are updated. Should the program abort, the contents of
the disk will reflect the data from the last update and
not the current data. (Hopefully, this will be a rare
occurrence,)

9/26/78



During certain instructions, Program VOY also accesses
three other disk files., These files are:

FPNSP Fixed Pattern Noise Spectra
CALSP Calibration Spectra
SMATRX Scattering Matrices

Memory

Within memory, data and pProgram values are stored in
various arrays. Since the spectra and the instructions
contain both integer and real values, most arrays are
equivalenced between an integer type and a real type.
(Note: Since real words are twice as long as integer
words, the real arrays are dimensioned half of the
integer arrays.) Some of these arrays are:

ISPEC 384 x 6 Integer These two arrays contain

SPEC 192 x 6 Real the spectra from the first
four disk locations, plus
two scratch areas. .

LOG 64 x 4 Integer These arrays contain a log
RLOG 64 x 2 Real of all instructions entered
‘ by the user.
(AL -INST 32 x 4 Integer These arrays contain the
AT RNST— 32 x 2 Real current instruction block.
MISC 128 Integer This array contains various
program values.
BIN 10 x 30 Real This array contains the
result from the intensity
bin.
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3.0 INSTRUCTIONS

3.1 DATA TRANSFERRING

The purpose of these instructions is to transfer spectra
between magnetic tape and the primary data file, between
locations within the data file, and to the user's console

or line printer.

3j.1.01

3.1.02

Initialize Magnetic Tape

INT,N,R

logical unit of tape drive (8 or 9)
desired position (relative or absolute)

N
R

The first parameter is the logical unit of the tape
drive on which the HPEDR is mounted. It must always
be specified. Various actions will occur depending
on the sign/magnitude of R, the second parameter:

R = -99 Rewind the tape

R <O Backspace the tape R records

0 £ R < 100 Forward space the tape R records
R 2 100 Search for FDSC R

When forward spacing, the header of the first spectrum
in each record is displayed on the user's console.
After displaying the Rth record, the tape is back-
spaced to position it in front of that record. In
other words, the last record displayed will be the
record which will next be encountered. If R is zero,
the current record will be displayed. If R is > 100,
it is assumed to be an FDS count. The tape will be
positioned to the first record containing that value.

Data Quality Control

DQC,R
R = data quality factor

When spectra are transferred from the HPEDR to the
primary data file, the spectra are automatically
scanned to determine if the ratio of counts in any
two consecutive channels is greater than the factor R.



D

3.1.03

3.1.04

If this is the case, the spectral status bit for that
Spectrum is set. (Note: If the value for a particu-
lar channel is zero, it is set to 1 for the purposes
of this determination.) If R is zero, the current
value of the data quality factor is displayed. (Note:
Program JPLHP automatically scans the spectra for
channel-to-channel ratios greater than 10.0.)

Tape to Disk Spectral Transfer

TDK,N,M, L
N = number of spectra
M = initial location in primary data file
L =

start flag

This instruction must be preceded by instruction INT

to set the tape logical unit number. N spectra
starting from the current tape position will be trans-
ferred to the primary data file starting at location M.
L is a flag which will determine which of the five
spectra in the initial tape record will begin the
transfer. If L is zero, the first spectrum transferred
will have the FDS count searched for by instruction
INT. If L is nonzero, the first spectrum in the record
will be the first spectrum transferred regardless of
FDS count. Typing BR,VOY while this instruction is
executing will abort the transfer.

Inventory Primary Data File

INV,N,M,L

N = initial location in primary data file
M = number of spectra

L = output logical unit number

(default = user's console)

A brief description of each spectrum starting at
location N is listed on logical unit L. The default
logical unit is the user's console.




3.1.05

3.1.06

3.1.07

3.1.08

10

Load Spectral Location

LDR,N,M
N = destination location
M = source location

The spectrum in disk location M is stored in location
N'

1

Store Spectral Location

STR,N,M

scurce location
destination lccation

N
M

l

The spectrum in disk location N is stored in location
M.

Swap Spectral Locations

SWP,N,M

N = location 1
M = location 2

The spectra in disk locations N and M are interchanged.

Write Tape Header Record

WRH,N,M

N = output logical unit
M input logical unit
{default = user's console)

]

Accepts from logical unit M a comment of 20 lines with

a maximum of 60 characters for each line. To terminate
the comment, type /E on a new line. After the comment
is entered, it is displayed for user verification. If
verified, it is written to logical unit N (usually a
tape drive}. The header record should be written only
after an end-of-file mark has been written.
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3.1.09

3.1.10

3.1.11

11

Write Spectrum

WRT,N,M

N = spectral location
M = output logical unit
(default = user's conscle)

Writes the spectrum from disk spectral location N to
logical unit M. If M is a non-~tape unit, the portion
of the spectrum listed is controlled by the print
flags. If M is a tape unit, the spectrum is written
as a 384-word spectral record. Spectral records
should be written to tape only after a header record
has been written.

Print Flags

PRF,N
N = flag number

If N is zero, the status of the print flags is )
displayed on the user's console. The print flags are:

(1) Tdentification
(2} Characteristics
(3) History

(4) Pointing

(5) Spectrum

If N is non-zero, the status of the Nth flag is
reversed, i.e., if it was on, it is turned off.

Read and Display Tape Header Record

RDH,N,M

N = logical unit of tape drive
M = relative file count

Reads the header record from the Mth file from the
current tape position. If M equals zero, the header
from the current file is read. The header record is
then displayed on the user's console and the tape is
left positioned behind the record.



3.1.12

3.1.13

3.1.14

3.1.15

12

Read and Store Spectral Record

RDT,N,M, L

N spectral file location
M = logical unit of tape drive
L = record skip counter

L records from the tape are skipped and then the next
record is read and stored in primary data file loca-
tion N. If an EOF is encountered, the instruction

aborts. Default values are M = tape drive specified
by the RDH instruction, and L = zero.

Write End-of-File

EOF,N
N = logical unit of tape drive

Writes an end-of-file mark on the tape mounted on
logical unit N.

Top-of-Form to Printer

TOF

Sends a top-of-form command to the line printer.

Save Spectral Location

SAV,N,M

N = spectral file location
M = save location number (1 - 20)

Stores the spectrum contained in primary data location
N into save location M in the program base file. The
save location must be purged before the transfer takes
place.
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3.1.17

3.1.18
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Purge Save Location

PUR,N
N = save location number (1 - 20)

Clears save location N in the program base file.

Recall Save Location

RCL,N,M

N = spectral file location
M = save location number (1 - 20)

Stores the spectrum contained in save location M
into primary data location N.

Create New Data File

CRT,N
N = number of spectra

Creates a spectral data file large enough to hold N
spectra. Program VOY will inquixe for the filename
and the cartridge number. The filename must be
unique on that particular cartridge or a filemanager
error will occur. The default value for N = 100
spectra; the default for the cartridge number = 20.
If the cartridge is 20, the default filename = VDATAn.
If the cartridge is not 20, the default filename =
VDATA. Note: The filename can be any legal filename
and is not restricted to VDATA or VDATAn. This
instruction does not change the primary data file.

9/26/18
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3.1.19 Copy from Primary Data File to Specifiéd File

COP,N,M, L
N = number of spectra
M = initial location in primary data file
L = initial location in named data file

Copies N spectra from the primary data file starting
from location M to a user-specified data file start-
ing at location L. The program will inquire for the
filename and the cartridge number. The file must
already exist., It will not be created by this
instruction. The primary data file is unchanged.

3.1.20 Change Primary Data File

PDF
The current data file is closed and the program

inquires for the name and cartridge of the next
data file. The new data file must already exist.

3.2 MANIPULATING SPECTRA

The purpose of these instructions is to perform various
manipulations on the spectra or between two spectra.
Recall that the first four spectral locations are main-
tained in memory. Execution time can be reduced if
those locations are utilized as much as possible.

3.2.01 Add Spectra

ADD,N,M

spectral location (result)
spectral location

N
M

The spectrum in location M is added to the spectrum
in location N, The integration times are also summed.
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Subtract Spectra

SUB,N,M

N = spectral location (result)
M = gspectral 1qcation

The spectrum in location M is subtracted from the
spectrum in location N.

1

Multiply Spectra

MUL,N,M

N = spectral location (result}
M = spectral location

The spectrum in location N is multiplied by the
spectrum in location M. If the Spectrum in M is
either a FPN spectrum or a CAL spectrum, the approp-
riate bits are set in the status word and in the
FPN/CAL ID words.

Divide Spectra

DIV,N,M

N = spectral location (result)
M = spectral location

The spectrum in location N is divided by the spectrum
in location M. If a channel in the divisor is zero,
the corresponding channel in the quotient is set to
zZero.

Add Constant

ADC,N,R

N = spectral location
R = constant value

The constant R is added *o each channel in the
spectrum at location N.
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3.2.06 Multiply by Constant

MLC,N,R

N = spectral location
R = constant value

The constant R is used to multiply each channel in

the spectrum at location N. The scale factor is
also multiplied by R.

3.2.07 Smooth Spectrum by 1-2-1 Function

SMO,N,M
N = spectral location
M = repetition factor

{default = 1)

Smooths the spectrum contained in spectral location
N, M times. The smoothing function is defined as
follows:

A

SPEC(I) = [SPEC(I-1) + 2*SPEC(I) + SPEC(I+l)]/4

3.2,08 Clear Spectral Location

CLR,N, /|
C TR
N = ispectral location
pioos o T Al i 7
The contents ofVépectral locatlon N are completely
zeroed, 1nclualng the'Héader “and pointing.

3.2.09 Replace by Constant

RPC,N,R

N = spectral location
R = constant value

Every channel in the spectrum at location N is
replaced by the constant R.



3.2.10

3.2.11

3.2.12

3.2.13

j s / 2&*

17

Shift Spectrum

SHF,N,M

N = spectral location
M = number of channels

The spectrum in location N is shifted by M channels.
There are shift locations within the spectral array
for shifting the spectrum 6 channels in each direc-
tion. Shifts greater than 6 are allowed; however,
some data will be lost when it is shifted off the end.

Set X-Fiducials

N = fiducial number (1 or 2)
M = channel

Sets the appropriate fiducial (FX1 or FX2) to the
value M. FX1 should be less than FX2. If N is zero,
the current values of the fiducials are displayed on .
user's console.

Integrate Between X-Fiducials

IXX,N
N = spectral location
The channels between the x-fiducials are summed. The

result is displayed on user's console and stored in
the spectral header.

Mean Value Between X-Fiducials

MXX,N
N = spectral location
The mean value in the channels between the x-fiducials

is determined. The result is displayed on the user's
console and stored in the spectral header.

f v 0770y Ao -
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3.2.14 Scale Spectrum N to Fit Spectrum M

FIT,N,M

N = spectral location
M = spectral location

The spectrum in location N is scaled so that the mean
value (between the x-fiducials) of spectrum N equals
the mean value of spectrum M. The scaling factor is
displayed on the user's console and stored in the
spectral header.

3.2.15 Peak Count
PEK,N
N = spectral location

The peak count (largest count) is determined and dis-
playved on user's console. It is alsoc stored in the
spectral header.

3.3 PLOTTING

The purpose of these instructions is to plot spectra on
either the Gould plotter or the Tektronix terminal. The
plotting surface on the Gould is 16.9 inches along the
x-axis and 10.0 inches along the y-axis. There is ade-
guate space to plot two pages of plots, with two sets of
axes on each page. The plotting surface on the Tektronix
is 10.0 inches by 10.0 inches. Only one page of plots
will fit on the Tektronix screen.

Various instructions are available for setting scales,
origins, etc. The plotting can be done in either a
standard mode that does one page, or under direct user
control as to placement of axes, number of spectra per
plot, offsets, etc.

3.3.01 Set Mode to Point Plot

PNT

The plot mode is set so that a point plot will be
made of the spectrum.




3.3.02

3.3.03

3.3.04

3.3.05

3.3.06
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Set Mode to Line Plot

LNE

The plot mode is set so that a line plot will be made
of the spectrum.

Set Vertical Scale ,

¥YSC,R
R = counts/inch

The scale for the y-axis is set to the value R.

Set Horilzontal Scale

X5C,R
R = channels/inch

The scale for the x-axis is set to the value R.

Set Y-Origin

YOR,R
R = y-origin in counts

The origin at the y-axis is set to the value R.

Set X-Origin

XOR,N,M
N = lowest numbered channel to be plotted
M = highest numbered channel to be plotted

The origin of the x-axis is set to the Nth channel.
If M is zero, the maximum extent of the plot is
channel 126. If M is nonzero, the extent is channel M.
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3.3.08

3.3.09

3.3.10
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Set Vertical Height

YHT; R
R = inches

The height of both y-axes is set to the value R. If
the top axis exceeds 10 inches, it is truncated.

Set Vertical Separation

YSP,R
R = inches
The separation between the two plots is set to the

value R.

List Plot Parameters

LIP,N

N = logical unit number
(default = user's console)

The various parameters are displayed on logical unit
N. The default logical unit is the user's console.

Plot Spectra

PLT,N,M,L
N = spectral location to be plotted on lower set
of axes.
M = spectral location to be plotted on upper set
of axes.

L = plot logical unit.

This instruction will plot two sets of axes on the
same page (one above the other) according to the
existing scale factors and lengths. On the lower set
it will plot the spectrum in location N. On the upper
set it will plot the spectrum in location M. If N, M
and L are set to zero (default values), the previously
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3.3.12

3.3.13

2oLy

21

defined spectral locations are plotted on the

previously defined logical unit.
the plots, set either N or M to a

To suppress one of
negative number,

The upper set of axes will not be plotted if it will
overlap the lower set (although the spectrum will be

plotted}.

Plot Axes
PAX,N,M,L
N

M
L

page number 1 or 2
spacecraft ID: 1 = yoyl,

i

axes set: 1 = lower, 2 = upper

2 = VOY2

This instruction will plot the set of axes as defined
by N and M on the previously defined logical unit.
The parameter L is used to plot the wavelength scale
since the two spacecraft have different offsets.

Plot Offset
POF,N,R
N spectral location

R = offset in inches

The spectrum in location N is plotted on the last set

of axes as defined by the PAX instruction.

R is added to the y values before

Plot Close

PCL,N

N = plot logical unit

The value
they are plotted.

This instruction will close the plot file and cause

the plot to be produced on logical unit N.

ting to the Tektronix, do not use

If plot-
this instruction.

If plotting to magnetic tape, program PASS4 will have
to be run to produce the plot on the Gould.
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3.3.14" Enable Tektronix Cursor

CUR

This instruction will cause the crosshairs to be
displayed on the Tektronix screen. The user can
position the cursor by use of the thumb wheels on
the right of the keyboard. Positioning the cursor
and striking a key can cause certain actions,
depending upon which key was struck:

"l1" Set fiducial FXl to corresponding channel
"2" Set fiducial FX2 to corresponding channel

"L" Set fiducial FYl to corresponding intensity
"U"  Set fiducial FY2 to corresponding intensity

"W" Print wavelength
"I" Print intensity
"D" Print channel number

Any other nonblank character will disable the
crosshairs and return to the program.

INTERNAL PROGRAMMING

The purpose of these instructions is to enable the user
to store the instructions in blocks on the disk and then
to execute them on user command. There are 10 blocks
available numbered from 1 to 10. Each block is capable
of holding 32 instructions numbered from 1 to 32. 1If an
internal program exceeds 32 instructions, the next pro-
gram block is allocated and the instructions are numbered
from where they left off in the previous block. For
example, suppose a program requires 76 instructions and
it is stored beginning in block 1l:

Block Instructions
1 1l - 32
2 33 - 64
3 65 - 76
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There are instructions available for skipping instruc-
tions, looping, incrementing parameters, 'and resetting
parameters. Since these instructions actually modify
other instructions, the program blocks would be modified.
To prevent this, the program blocks are copied to a sys-
tem area before execution of any internal program.

3.4.01 Interactive Mode

SNG

Sets the program mode to interactive. Used to
terminate programming mode.

3.4.02 Programming Mode

PRG,N,M

N = block number
M start location

Sets the program mode to internal programming.
Instructions are stored in program block N starting
at instruction M. No prompt is displayed while in
programming mode. The instructions are echoed on the
user's console as they are entered in the block.
(Note: Instruction 1 is assumed to be block N,
instruction 1. If instruction 35 is specified as

the start location, then instructions are stored in
block N + 1, instruction 3.)

3.4.03 Execution Mode

EXE,N'M’L
N = block number
M = start location
L = stop location (optional)

Sets the program mode to execute. The program blocks
are copied to the system area. Execution will begin

at instruction M of block N and will proceed sequen-
tially (except for loop and jump instructions) until
either (1) an instruction at a location greater than

L is encountered; (2) a halt instruction is encountered;
or (3) the user types



3.4.04

3.4.05
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BR,VOY

on the console. In the last case, the program will
display -

***PROGRAM INTERRUPT..... BLOCK X INSTR XX

and set the program mode to interactive. To resume
execution at the point of interruption, enter

EXE,0,0,0
Resumption is possible only if no other program

was executed or internal programming performed.

List Program Block

LIS, N,M,L
N = block number
M = logical unit number
L = system flag

Lists program block N on logical unit M. If L is
nonzero, the Nth system block is listed instead.

Defaults are N, M and L all zero, which will list
the current block in memory on the user's console.

Input from ASCII File

INP,filename

Changes the input logical unit from the user's
console to the named file. The program mode is set
to internal programming starting at program block 1,
instruction 1. The instructions are read in from the
file and stored in the program blocks. To change the
destination block, use the PRG instruction within the
file. The last instruction in the file should be an
END.
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3.4.07

~ 3.4.08

3.4.09
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Terminate ASCII File

END

Closes the ASCII file and resets the input logical
unit to the user console and the programming mode to
interactive. It must be the last instruction in the
file.

Looping
LOP,N,M

N = repetition factor
M = instruction location

When the LOP instruction is encountered, an internal
counter is incremented. If the counter is equal to N,
control will pass to the instruction following the LOP
instruction. Otherwise, control will pass to the
instruction at location M. The default value for M

is location 1.

N = number instructions

Control will pass to the Nth instruction from the JMP
instruction. A JMP,0 will cause an infinite loop—
always executing the same JMP instruction. N may be
negative.

Increment Integer Parameter

INC,N,M,L
N = first parameter increment
M = second parameter increment
L = third parameter increment

The parameters of the previous instruction in the
program block are incremented by the values N, M and

L, respectively. The previous instruction must require
integer parameters.




3.4.10

3.4.11

3.4.12

3.4.13
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Increment Real Parameter

INR,N,R

N = first parameter increment
R = second parameter increment

The parameters of the previous instruction in the
program block are incremented by the values N and R,
respectively. The previous instruction must require
a real parameter.

Reset Integer Parameter

RST,N,M,L

]

N instruction number
M = parameter number
I, = new value

The Mth parameter of the Nth instruction in the pro-

gram block is set to the value L. The instruction
must require integer parameters.

Reset Real Parameter

RSR,N,R

N = instruction number
R = new value

The second parameter of the Nth instruction in the

program block is set to the value R. The instruction
must require a real parameter.

Halt Execution

HLT

When the halt instruction is encountered, the program
mode is reset to interactive.



3.4.14

3.4.15

3.4.16

No-0Op

NOP

A no-op instruction does nothing.

Set Reference value

SET,N,R

R new value

N = reference parameter number (1 - 10)

The Nth reference parameter is set to the value R.
There are 10 reference parameters numbered from 1 to

10.

Skip if Greater Than or Egqual To

SGE,N,M,L
\
N
M
L

spectral location
spectral item number
reference parameter number (L - 10)

27

If the Mth item in the spectrum at spectral location
N is greater than or egual to the Lth reference
parameter, then the next instruction in the program

blocked is skipped.

A list of the items in the

spectrum is contained in Appendix B.
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BINNING

Binning is a process whereby spectra are accumulated
{summed) according to what part of the sky was observed
during the integration period of each spectrum. A two-
dimensional array is defined. Each element of the array
defines a positional "bin." If the airglow port of the
UVS instrument is pointed within that "bin," then that
spectrum is summed with other spectra whose pointing was
similar. The results can be normalized after binning is
completed.

Program VOY defines two types of binning—whole spectra
and intensities. An intensity is defined to be the sum
of specified channels within the spectrum. Since each
spectrum yields only one intensity, it is possible to
define an array to bin them. A whole-spectra bin is
more cumbersome since each spectrum is 384 words long.
Locations are set up in the primary data file to
accumulate the spectra.

various flags control which spectra are included in the
bin. These flags must be set by the user.

3.5.01 Spacecraft ID Flgg'

SCF,N
N = value of flag

If N is zero, the spacecraft ID flag (ISCF) is cleared.
During binning, spectra from both spacecraft are ac-
cepted. If N is 1 or 2, only spectra from the corres-
ponding spacecraft are included in the bin.

3.5.02 Auto-Correlate Flag

ACF,N
N = value of flag

If N is zero, the flag is turned off. If N is non-
zero, it is turned on. During whole-spectral bins,
the spectra being accumulated are shifted before they
are summed. The shifting is done to maximize the
correlation of the spectra between the x-fiducials.
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Position Flag and Mode

POS,N,M

N
M

value of flag
coordinate mode

o

If N is zero, the flag is cleared. If N is non-zero,
the flag is set. During whole-spectral bins, if the
flag is cleared, the position corresponding to a
Spectrum is ignored and the spectra are simply summed.
If the flag is set, then the spectra are positionally
binned. The coordinate system used is determined

by M:

L/W
AZ/EL

1
2
3 RA/DEC

ol

Data Quality Flag

DQF,N,M
N = value of spectral flag .
M = value of positional flag

The data quality flag has two parts—a spectral flag
and a positional flag. If N is zero, the spectral
flag is cleared. If N is non-zero, the spectral flag
is set. Similarly for M and the positional flag.

The data gquality flag checks the status word in the
spectral header. If the spectral bit is set and the
spectral flag is on, then that spectrum is excluded
from the bin. Similarly, if the position bit is set
and the positional flag is on.

Bin Parameters

BIN,N
N = type of bin: 0 = intensity; 1 = spectral

This instruction will inquire from the user how to
set up the bin array. It will inquire first for the
minimums and then the increments. The first value
corresponds to the L,AZ or RA direction. The second
value corresponds to the W,EL or DEC direction. Then
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the questions will depend upon which type of binning
is chosen. For intensity bins the user will be asked
about a dump of intermediate values; to define two
regions within the spectrum; and to determine how the
intensities should be calculated. For spectral bins
the user will be asked to dimension the bin array and
to specify where in the primary data file the array
chould start. Those spectral locations will then be
cleared and made ready to accumulate spectra.

List Bin Parameters

LIB,N

N = logical unit number
(default = user's console)

The various bin parameters, flags, and values are

displayed on logical unit N. The default logical
unit is the user console.

Intensity Bin

IBN,N,M,L

N = number of spectra
M initial location
L = mode

This instruction will do an intensity bin into a

10 x 30 array of N spectra starting at disk location
M. The various parameters that have been set will
control the binning. L determines what initialization
and what output is done. If L is greater than or
equal to zero, the bin arrays will be cleared before
binning starts. If L is negative, the arrays are not
cleared and more spectra are accumulated into them.

If L is even, the normalized bin array is printed on
the Gould. If L is odd, no output is done. Setting

L odd, however, does not affect the dump of the
intermediate values. Default for L is zero—initialize
and output.
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Accumulate Spectra

CUM,N,M, L

H

N accumulate location or bin flag
M = initial location
L = number of spectra

If N is zero, binning will take place in the spectral
array defined on the disk by the user. If N is non-
zero, i.e. a spectral location, then accumulation will
take place only in that one location. In either case,
the binning is controlled by the position, spacecraft,
data quality, and auto-correlation flags specified by
the user.

Normalize Bin Spectra

NOR, N,/

N = accumulate location or bin flag

R A N T )
If N is zero, all spectra in the spectral array )
defined on the disk by the user are normalized—that
is, each spectrum is divided by the number of spectra

accumulated. If N is non-zero, the-torresponding /1 “¢r 7

spectral locationﬂis normalized. 1In both cases, the
header word containing the number binned is set to 1.
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3.6 MISCELLANEOUS INSTRUCTIONS

3.6.01

3.6.02

3.6.03

3.6.04

Terminate Program VOY

STP
This instruction will terminate execution of program

VOY. If the program base has been copied from the
user's disk, it is copied back.

List Instruction Log and Clear

LOG,N

N = output logical unit
Lists on logical unit N the log which has been kept
of all instructions entered by the user. After list-

ing, the log is cleared. The default logical unit is
the user's console.

Set Y-Fiducials

FDY,N,R

fiducial number (1 or 2)
value

N
R

Sets the corresponding fiducial (FY1l or FY2) to the
value R. If N is zero, the current values of the
fiducials are displayed.

Edit Spectrum

EDT,N,M
N = edit mode {1 or 2)
M = spectral location

The spectrum in location M is edited. Edit mode 1
allows the user to set the value of any channel in

the spectrum. Edit mode 2 allows the user to set

any value in the spectrum: header, position or channel.
In this mode, the user must enter the item number and
the new value. See Appendix B for the item list.
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Pile~Up Correction

PUC,N,M

initial spectral location
final spectral location

N
M

The pile-up correction is applied to the spectra from
location N to M. (If M is zero, only location N is
corrected.) The pile-up correction is to correct for
missed photons because of a fixed response time in
the UVS instrument.

Input FPN Spectrum

FPN,N,M

spectral location
Fixed Pattern Noise location

i

N

M
The file FPNSP is accessed, and the Mth FPN spectrum
ig stored in the primary data file at location N.

The FPN ID word is set to M and the spectrum is classed
as a type 6 in the .status word.

Input CAL Spectrum

CAL,N,M,L

spectral location
spacecraft ID
calibration factor

N
M
L

The file CALSP is accessed and the appropriate CAL
spectrum is stored in location N. The CAL spectrum
is stored in location N. The CAL spectrum is divided
by the Lth calibration factor. The CAL ID word is
set to 10*M+L and the spectrum is classed as a type 7.
The calibration factors are:
O_
(1) Extended Source (R-A 1)
-2 -1 2-1 -1
(2) Extended Source (Ph cm s A ster )
— - -
(3) Point Source (Ph cm 2 s 1 A 1)
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Apply Scattering Matrix

SCT,N,M,L

N
M
L

spectral location
matrix numbher
spacecraft ID

The file SMATRX is accessed, and the scattering matrix
defined by M and L is used to multiply the spectrum in
location N. The scattering matrix ID word in the head-

er is set to M and the appropriate bit in the spectral
status word is set.
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INSTRUCTION DECIPHERING

Whenever an overlay is entered, the value of IPARM(1)
indicates whether or not an instruction is ready to be
executed.

No instruction available

IPARM(1l) = 0
# 0 Instruction ready for execution

If IPARM(1) = 0, the instruction routine, INSTR, is called
to obtain the next instruction. If IPARM(1) # 0, the over-
lay proceeds immediately with the execution of the instruc-

tion.

The instruction routine, INSTR, will get t+he next instruction
from either the usex's console (if program mode = 1) or the
program base file (if program mode = 3). If the next instruc-
tion is from the program base file, it has already been
deciphered and that section of code is skipped.

If the instruction comes from the user's console, it is read
into a buffer (ABUF) under an A2 format. ABUF (1) will con-
tain the first two characters, and ABUF (2) will contain the
third character and usually a comma. The comma is immediately
replaced by binary zeroes. INSTR maintains a list of all
allowed instructions in the array INS, dimensioned 2 x 100.
INS{l,I) contains the first two characters of the Ith instruc-
tion and INS(2,I) contains the third character and the type

of the Ith instruction. A DO-LOOP compares ABUF (1) with INS
(1,I) and ABUF(2) with INS(2,I) (top 8 bits only) until a
match is found. The variable INST will then contain the
instruction number of the instruction input by the user.

There are 4 types of instructions, depending upon the number
and the type of parameters that accompany each instruction:

TYPE PARAMETERS
1 Up to 3 integers
2 1 integer and 1 real
3 1 real
4 6 ASCII characters

The variable J is set to the type of instruction. This is
done by ANDing out the type from the instruction list

(INS (2,INST)) and converting to integer. Up to 7 types can
be defined.




Now that the instruction number and type have been determined,
the parameters are decoded. The integers are stored in vari-
ables Il, T2 and I3. The real is stored in variable R.

(Note: variable R is equivalenced with 12 and 13.) The
instruction and parameters are stored in the LOG array and

then the appropriate action is taken.

Certain instructions (SNG, PRG, LIS, LOG, STP, INP and END)
are executed immediately. These instructions cannot be
stored in the program base file. (Note: EXE is handled
uniquely. Study the code carefully.) If the instruction is

not one of those, then the action is determined by the pro-
gram mode.

1f the program mode = 2 or 4, the instruction and parameters
are stored in the array INSQ and eventually in the program
base file. If the program mode = 1 or 3, the overlay con-
taining the instruction is determined from the array IOVR
and stored in IPARM(2)}. (Note: Overlay VOYO has no instruc-
+ions and therefore is not included in IOVR. The 8 zeroes

in TOVR account for the instructions mentioned above.) Since
within an overlay, instructions are numbered from 1, an off-
set must be subtracted from the instruction number depending
upon which overlay the instruction is in. This offset is
contained in the array IOFF. Now that the overlay and
relative instruction number (JNST) have been determined, the
subroutine INSTR returns to the overlay which called it.

Example:
Program Mode = 1 (Interactive)

User types: ADC,3,1.5

ABUF (1) = 2HAD

ABUF (2) = 2HC,

INST = 47

J = 2

Il =3

R = 1.5

IPARM(2) = IOVR(47) = 5

JNST = 47 - IOFF(5)
= 47 - 42
= 5

Tnstruction ADC is the fifth instruction in overlay VOY5.

—— —



Suppose, however, that overlay VOYl had called INSTR. It is
necessary to change overlays. The value in QVRLAY (2} is set
to the proper value (e.g. 2HY5) and the appropriate overlay
is loaded via an EXEC call. IPARM(l) is set to a non-zero
value to indicate that the instruction has already been
deciphered.

INSTRUCTION EXECUTION

The following instructions are handled in a special way:

SNG STP
PRG INP
EXE END
Lis TDK
LOG IBN

Study the code carefully to follow the sequence control for
those instructions.

All other instructions follow the sequence control described
below:

At statement label 10 a computed GOTO determines which
instruction is executed next. Instruction labels begin at
200 and increment by 20.

Each instruction will initially determine the validity of
its parameters. If the parameters are valid, the code is
executed.

Upon normal completion, the instruction jumps to statement
label 4 and calls INSTR to obtain the next instruction.

Upon abnormal termination, the instruction jumps to statement
label 2 and prints an error message on the user console. The
program mode and the input logical unit are reset. Control
then passes to statement label 4. (If in VOYl and a file
manager error occurs, control will first pass to statement
label 100.)

Upon returning from the INSTR subroutine, IPARM(2) is checked
to determine if the instruction is in the current overlay.

1f so, execution continues. If not, the proper overlay is
loaded.
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INTERNAL PROGRAM BLOCKS

There are 10 program blocks contained in the program base
file. Each is 128 words long and capable of holding up to
32 instructions. A scheme has been developed whereby it is
possible to write internal programs of an arbitrary length
up to a maximum of 320 instructions. This is possible even
though only one block is kept in memory at one time.

The following variables are used to control internal
programming:

IPC Internal Program Counter—Indicates the number
of the current instruction relative to a user-
specified base. Possible values are 1 to 320.

IPS Internal Program Stack—Indicates the number of
the current stack in memory. Possible values
are 1 to 20. (1-10 = system area; 11-20 =
program area.)

IPCOF Internal Program Counter Offset—Indicates the
absolute location of the last instruction in
the previous program block. Possible values
are 0, 32, 64, %6, . . . , 288.

JBC Relative Program Counter—Indicates the number
of the current instruction within the current
program block. (JPC = IPC - IPCOF.) Possible
values are 1 to 32.

IPEND Maximum Program Counter—Indicates the number
of the last instruction in the program block.
Usually set to 320.

INSQ Program Block Array—Contains the current block
from the program base file. Dimensioned 4 x 32.

The value of IPC which corresponds to location 1 (the base
location) is determined by the user. 1IPC is not a totally
absclute counter in that the base location is not always
instruction 1 of block 1. The base location is set by the
user to be in a specified block. The PRG and EXE instructions
both establish the initial block. For example:

PRG,2,5 Base location is instruction 1 of block 2.
First location entered will Le instruction 5 of
the same block.



PRG, 4, 35 Base location is instruction 1 of block 4.
First location entered, however, will be
instruction 3 of block 5§ (the 35th loca-
tion from the base location).

EXE,3,10,58 Base location is instruction 1 of block 3.
First instruction executed will be instruc-
tion 10 of the same block. The last
instruction is the 58th instruction from
the base location {instruction 26 of block 4),

The current program block (that one indicated by IPS) is
always in memory in the array INSQ. Whenever an EXE or PRG
instruction is entered, the current block is written to the
pProgram base file, and the user-specified block brought into
memory and then executed or programmed. That block will stay
in memory until another block must be fetched. Then the
current one is saved and the next block brought into memory.

Certain programming instructions {LOP, JMP, SGE) cause
control to pass to certain locations. 1In each case, the
location is determined and the appropriate program block is
loaded. Other instructions (INC, INR, RST, RSR) actually
modify instructions in the .program block. The location is
determined, the appropriate program block is loaded, the
instruction modified, and the block written back to the
program base file. :

Since the programs would be affected by having their instruc-
tions modified, a System area was created. Whenever a program
is to be executed, the entire program area (10 blocks) is _
copied to the system area. The program blocks are then loaded
into memory from the system area. Therefore, when an instruc-
tion is being modified, it is located in the system area and
not in the user area.



5.0

SUBRQUTINES GET AND PUT

Many instructions access the spectra contained in the spectral
data file. Before anything can be done with the spectra, how-
ever, they have to be brought into memory. The array ISPEC
(384,6) is designed for two purposes: (1) to always maintain
the spectra from the first 4 file locations in memory, and

(2) to provide scratch areas to hold spectra while doing
computations. Columns 1 to 4 in ISPEC contain the first 4
spectra and columns 5 and 6 are scratch areas.

To bring a spectrum into memory, subroutine GET has been
provided. The call appears as follows:

CALL GET(ISOUR,IDEST,IERR,ISA)

location of the spectrum (set by the user).

il

where ISOUR

IDEST = location in memory of the spectrum (set by the
subroutine).
IERR = File Manager error value (set by the subroutine).
ISA = scratch area in which spectrum is to be placed °
if not already in memory (set by the user}.
Example:

Suppose the user types:
PEK, 10

(determine the peak count of the spectrum in location 10.)
The program will set the value of Il to 10 and execute the
code for the PEK instruction. In the instruction, a call to
GET is done first:

CALL GET(I1,ITl,IERR,5)

which means fetch the spectrum specified by Il. If it is in
memory, set IT! to Il and return. If it is not in memory,
store the spectrum in the scratch area (column 5 of ISPEC)
and set ITl1 to 5. In this example, after the call, the
spectrum in location 10 has been loaded into ISPEC column 5
and IT1 set to 5.



To write a spectrum into the primary data filé, subroutine
PUT has been provided. The call appears as follows:

CALL PUT (ISOUR, IDEST,IERR)

column of ISPEC which contains the spectrum
(set by the user).

]

where ISOUR

location in which spectrum is written (set

IDEST =
by the user).
IERR = File Manager error value (set by the sub-

routine).

In the example of the PEK instruction, the following call is
made at the end of the instruction:
CALL PUT(IT1,Il,IERR)

which means store the spectrum contained in column IT1 into
location I1 (from column 5 to location 10).
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CCMMON

Fach of the overlays uses the same common block. The
following arrays are contained in common in the following

order:

IPLOT (184)

IBASE(16)

IDATA (16)

ISPEC(384,6)
INSQ(4,32)
LOG(4,64)
MISC(128)

TPARM(5)

Locations for the plot package. The
first 40 locations hold various plot
values. The next 144 contain the
plotting Data. Contrcl Block.

Data Control Information for the program
base file. The program base file must
be opened first since a DCB is not pro-
vided. '

Data Control Information for the primary
data file.

Spectral arrays.
Current program block.
The LOG array.

Various program values.

Parameter array for passing values
between overlays.

Note that arrays ISPEC, INSQ and LOG are also equivalenced
with real arrays SPEC, RNSQ, and RLOG.



7.0 PLOTTING

10

Included in overlay VOY4 are a number of routines from the
plotting software. These routines are:

. OPENG

PUTGC

WINDO

CLOST

Corrects a mistake which exists in the library
version.

Modified so that certain parameters are stored
in common. Otherwise, could not plot in a
segmented program environment.

Modifies the windowing so that it is automatically
scaled.

Modified so that the cursor is always homed
when the Tektronix plot is closed.
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APPENDIX B B-1

SPECTRAL ITEM LIST

LTEM  WORD DESCRIPTION
1 1 SPECTRUM NUMBER - Sequential count of the
spectra contained in each FDS count.
2 2 SPACECRAFT IDENTIFICATION - Indicated the
spacecraft which transmitted the data.
1l = Voyager 1
2 = Voydger 2
3 3 STATUS - Four octal digits: ABCD
spectral flag A: 0 = Good
. 1 = Bad e ALY
position flag B: g = gogd < ﬁﬂﬂﬁg [
= a S0 K LA w15 bre
correction indicator C: 0 = No Corfeétion(’ﬁ;mtfnm.
1 = FPN
2 = CAL
3 = CAL + FPN
4 = SCAT
5 = SCAT + FPN
6 = SCAT + CAL
7 = SCAT + CAL + FPN
type indicator D: 0 = Filler :
1 = Voyager Spectrum
2 = Artificial cvamereldo
3 = MJS Spectrum
4 = TBD :
g Rci Lokl bt DX
s s
7 = CAL
4 4 DATA MODE - The telemetry format
1 =0C-1 5 = CR-3
2 = GS8-3 6 = CR-4
3 = CR-1 7 = CR-5
4 = CR-2 8 = CR-6

SPACECRAFT EVENT TIME - Greenwich Mean Time
that corresponds to the spacecraft time
of the first minor frame from which this
spectrum was extracted.

- . [ ]
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ITEM  WORD
5 5
6 6
7 7
8 8
9 9

10 10
11 11
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20
z1 21
22 22
23 23

B/2

DESCRIPTION

YEAR

DAY

HOUR

MINUTE
SECOND
MILLISECOND

EARTH RECEIVE TIME - Greenwich Mean Time of
the reception of the first minor frame
from which this spectrum was extracted.

YEAR

DAY

HOUR

MINUTE
SECOND
MILLISECOND

FPN SPECTRUM NUMBER - Number indicating
which pattern noise spectrum was used on
the spectrum.

CAL SPECTRUM NUMBER - Number of the calibra-
tion spectrum applied to this spectrum.

SCATTERING MATRIX NUMBER - Numbex of the
scattering matrix applied to this spectrum,.

SPARE" 77 ¢/ JIHED (il (a5t (o0) pin = A RN AL

COUNTING MODE - From the UVS command word.
Indicates whether in the pulse height or
pulse counting mode.

1 = Pulse mode
2 Height mode

L

HIGH VOLTAGE LEVEL - From the UVS command
word. Indicates the HV level: 0 - 7.

NUMBER BINNED - The number of spectra accumu-
lated while binning.




~

ITEM  WORD
24 24
25 25
26 26
27 27
28 28
29 29
30 30
31 31
32 32
33 33
34 34
35 35-36
36 37-38
37 39-40
38 41-42

B/3

DESCRIPTIQN

NO. OF SMOOTHINGS - The number of times this
spectrum was smoothed with a 1-2-1 func-
tion.

JPLHP VERSION - The version of program JPLHP
which translated this spectrum.

JPLEDR TAPE - The VSN of the 9-track JPL-
EDR which was the source of this spec-
trum. (Two chars/word)

HP-EDR TAPE - The VSN of the 7-track HP-
EDR which contains this spectrum. (Two
chars/word.)

HP-EDR SPECTRUM NO. - The number of this
spectrum on the HP-EDR tape.

COORDINATE FLAG - Indicates which coordinate
system was used during binning.

Undef

L/W

AZ/E1

0
1
2
3 RA/DEC

SPARE
FDS COUNT - Conposed of:
100*(MOD 2#%*16 COUNT) + (MOD 60 COUNT)

The MOD 2%*16 count is incremented every
48 minutes and turns over after 5.981
years. The MOD 60 count is incremented
every 48 seconds and turns over every
48 minutes.

INTEGRATION TIME - Time in seconds contained
by the spectrum.

PEAK HEIGHT - The peak height of the spectrum
in counts.

INTEGRAL VALUE - Integration of the spectrum
between the X-fiducials.
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ITEM  WORD
39 43-44
40 45-46
41 47-48
42 49-50
43 51-52
44 53-54
45 55-56
46 57-58
47 59-60
48 61-62
49 63-64
50 65-66
51 67-68
52 69-70
53 71-72

B/4

DESCRIPTION

MEAN VALUE - The mean value of the spectrum
between the X-fiducials.

SCALE FACTOR - The factor used for scaling
the spectrum.

RA/AZ MINIMUM - The minimum value in degrees
of the bin interval in the RA, AZ, or L
direction. !

RA/AZ MAXIMUM - The maximum value in degrees
of the bin interval in the RA,AZ, or L
direction.

DEC/EL MINIMUM - The minimum value in degrees
of the bin interval in the RA, AZ, or L
direction.

DEC/EL MAXIMUM - The maximum value in degrees
of the bin interval in the DEC, EL, or W
direction.

UVS HIGH VOLTAGE.

UVS TEMPERATURE.

NOMINAL AZIMUTH OF THE AIR-GLOW PORT.

NOMINAL ELEVATION OF THE AIR-GLOW PORT.

NOMINAL RIGHT ASCENSION OF THE AIR-GLOW PORT.

NOMINAL DECLINATION OF THE AIR-GLOW PORT.

NOMINAL RIGHT ASCENSION OF THE OCCULATION
PORT.

NOMINAL DECLINATION OF THE OCCULATION PORT.

DELTA L 1 - Correction to the pointing due
to the limit cycle along the length of
the slit. The initial correction corres-
ponds to the beginning of the integra-
tion period. ‘
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ITEM  WORD
54 73-74
55 75-76
56  77-78
57  79-80
58  81-82
59 83-84
60  85-86
61  87-88
62  89-90

63 91-92
64  93-94
65  95-96
66  97-98
67  99-100

B/5

DESCRIPTION

DELTA L
2

2
at %

5

DELTA
at

[T ol
o A

0

DELTA L
at 7

& e

5

DELTA
at

Ut

he

&+ =

DELTA W 1
to the

- Second length correction occurs
through the integration period.

- Third length correction occurs
through the integration period.

- Fourth length correction occurs
through the integration period.

- Fifth length correction occurs
end of the integration period.

- Correction to the pointing due
limit cycle along the width of

the slit. Timing of the width correc-
tions 1s the same as for the lenth cor-

rections.
DELTA W 2 - Second width correction.
DELTA W 3 - Third width correction.
DELTA W 4 - Fourth width correction.
DELTA W 5 - Fifth width correction.

TRANSLATION MATRIX - Translation from
Delta L and W to Delta RA and DEC is

of the

form:

DRA] _ [o B (DL

DDE) ~ |c D |pW
MATRIX COEFFICIENT A
MATRIX COEFFICIENT B

MATRIX COEFFICIENT C

MATRIX COEFFICIENT D

RIGHT ASCENSION OF SUN AT TIME OF SPECTRUM




ITEM  WORD
68 101-102
69 103-104
70 105-106
71 107-108
72 109-110
73 111-112
74 113-114
75 115-115
76 117-118
77 119-120
78 121-122
79 123-124
80 125-126

201 367-368

202 369-370

203 371-372

204 373-374

205 375-376

206 377-378

207 379-380

208 381-382

209 383-384

B/6

DESCRIPTION

DECLINATION OF SUN AT TIME OF SPECTRUM

PITCH BIAS ANGLE OF SPACECRAFT AT TIME OF
SPECTRUM,

YAW BIAS ANGLE OF SPACECRAFT AT TIME OF
SPECTRUM. '

SPARE : '

SHIFT WORDS - Locations for shifting the
spectrum in wavelenght.

SHIFT -6
SHIFT -5
SHIFT -4
SHIFT -3
SHIFT -2
SHIFT -1

UV DATA CHANNEL 1
UV DATA CHANNEL 2
UV DATA CHANNEL 3

UV DATA CHANNEL 124
UV DATA CHANNEL 125
UV DATA CHANNEL 126
SHIFT
SHIFT
SHIFT
SHIFT
SHIFT
SHIFT

ST B LA DD
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